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COLLECT AND REAR JUVENILE OUTM GRANTS

Develop Holding and Rearinag Facilities at Eagle, |daho

Significant changes were made in the fish rearing facilities at the |daho
Department of Fish and Gane’s (IDFG) Eagle Hatchery during the contract period.
An outside rearing area was enclesed with fence and chicken wire and covered with
70% shade cloth. Seven circular tanks were installed to hold the outmigrante in
separate groups while the inside of the hatchery building was nodified.  The
concrete vats were renoved and a concrete floor wth drains was poured. Twenty
2-mand eight |-m semisquare fiberglass tanks were installed. The original water
supply and degassing tower were left intact since they have functioned well. The
punp and back-up generator were serviced. Water |evel sensors were installed for
the alarm system which was linked to the local ADT Security Systens operator to
call both staff tel ephone nunbers and pagers. This system has worked well. No
phot operiod control has been ueed to date. At this phase of the project, no
attenpt to control water tenperature was installed. The other option was to nove
any maturing fish to Sawtooth Fish Hatchery to conplete maturation. This was not
necessary for the first year of the project. Project security has been increased
at Eagle by having the fish eulturist and one tenporary enployee live on-site.
This al so decreases response time in energencies.

The second requirenent for rearing juveniles was to design a rearing
protocol and devel op sanEI ing protocols for %enet_i cs and pathol ogy. The rearing
protocol was derived with assistance of the Technical Oversight mittee (Toc),
the scientific advisory gro%p, and several fish culturists and nutritionists who
were consulted informally. The standards were incorporated into the Research and
Propagation Permit from National Marine Fisheries Service (NMFS), which was
applied for during this project period “ppendm A . Pat hol ogy and genetics
sanmpl es have been taken and processed trom each fish which died during the
rearing phase. These have been distributed in a tinely nmanner to the appropriate
| aboratories at NMrs, University of |daho, and IDFG.

Install and operate Juvenile Traps at Redfish Lake Creek
and Sawt ooth Hatchery Weir

A Krey-Meekin trap was installed in Redfish Lake Creek from May 5 through
June 4, 199{ A total of 861 smolts (Figure 1 and Table 1) were coll ected.
these, 58 died due to turbulence in the trap. The remai nder were held
temporarily at Sawtooth Fish Hatchery and transported to Eagle Hatchery.

Trapping at Sawtooth Fish Hatchery (Figure 1) was done by the crew working
on the intensive evaluation of snelt production. The period of operation was
from February 28 to Novenber 4, 1991. Atotal of 150 snelts were captured, with
a loss of 7. The remminder were also transported to Eagle Hatchery.

Trap efficiencies estimated at the Redfish Lake trap by releasing 37 PIT-
tagged snmelts above the weir was 15% giving a total run estimate of 4,500

smelts.  Subsequent recovery at Lower Granite Dam of 57% gave an average travel
time of 10.9 days for 10 fiBh and 17.9 days to Little Goose Dam for 11 fish.

S1BPARPT
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Figure 1. Emigration timing of 0. nerka smolts from Redfish
Lake 1991. Numbers are estimates based on trap
efficiencies (Kiefer 1992).
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Table 1. Trapping and rearing nortalities forRedfish Lake sockeye outmigranta

April 1991 to April 1992.

% of deaths/ Recomended
8ta e Cause final $ of fina 1 soluti a0
Trappi ng Currents 58/861 6.7 New trap type
with low velocity
hol di ng pen,
check twice daily

Transport Mechani cal 7/759 0.9 Careful netting
and crowdi ng at
Sawt oot h Fi sh
Hat chery

PI'T tagging Mechani cal 4/759 0.5

TOTAL 69/861 8.0

Cul ture phase

May- Dee 1991

Junp- out 4/759 0.5 Better tank
coverts

Fail to feed 2/759 0.3

Bacterial Gl

Di sease 24/759 3.2 Lower f eedr at €,
improve flushing

QG her infections 6/759 0.8 Originated from
wld stock

Handling | oss at

bl eedi ng 13/759 1.7

Undet er mi ned 4/759 0.5

TOTAL 50/759 5.3

TABLES
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Rearing Of Juveniles

Five separate groups of Redfish Lake juveniles were fornmed from the seven
deliveries of Redfish Lake outmi grants from Sawtooth Fi sh Hatchery. These have
been kept separate throughout the first year at Eagle Hatchery. A custom diet
forconversion of these wild fish to ahatchery diet was fornulated wth krill,
bl ood worns, Biodiet pellets, premum cat food, and anchovy paste. This was used
for the first two weeks of capti vi t(}/, and was gradual |y reduced to krill and
Bi odiet pellets for another week, and finally to Biodiet alone. Overall survival
forthe year was 703 of 759, or 92.6%for fish which grewfrom?9.4 to 335_9 nmean
wei ght (Table 2, Figures 2 and 3). Feed rates were set at about 70% of
manuf acturer's recomendations for salmn grown at 12°C Feed size was kept
slightly smaller than recommended, generally because sockeye favor small feed
si zes.

The cause of death for each nortality was determined and is listed in
Table 1. The main renmedy for the |oss has been to use tank screens which utilize
the self-cleaning properties of the tanks to tp_r event bacterial gflldisease (BGD)
to which sockeye are very susceptible. Two fish were diagnosed to be infected
with bacterial kidney disease (BED) during the year. One died of BGD in Cctober
with a low level of 'BED infection, while the second died of BED in February.
Er?/thro cin was given in the feed to all gEroups twi ce since BED was detected,
but further nortalities are expected since rythrorglcyn will not elimnate the
infection. The major challenge is to prevent the BED infection from spreadin
to the other groups of outmigrants 1991. Strict protocols have al ways been use
to keep the five groups functionally separated, and to date, the infection has
been restricted to group 4.

In a simlar manner, outnmigrants fromthe trapping at Sawtooth Fish
Hat chery, which originated from Alturas Lake, were cultured at Eagle Hatchery.
The results of this effort are shown in Table 3 and Figures4 and 5. Originally,
this group was incorporated to be able to test fish culture techniques with a
group less sensitive to the issuesof extinction. The Alturas Lake Q nerka
outmigrants may be considered as a potential for recovery simlar to the Redfish
Ik_)akedsockl?ye stock, and these fish may formthe basisfor asecond captive
roodst ock.

Adult Trapping, Maturation. and spawning

The adult trap on Redfish Lake Creek was operational from JuIFy 9 to Cctober
1, 1991. The Sawtooth Fish Hatchery weir was operated from February 28 to
Novermber 4, 1991. No sockeye were trapped at Sawtooth Fish Hatchery weir, while
four were captured in the Redfieh Lake trap. These were all captured from August
11-25, 1991 (Table 4). They weretransported to Sawtooth Fish Hatchery and held
inwell water until mature. Maturation eventsand sample distribution are |isted
in Table 4, while the eg? nunbers are listed in Table 5. A spawning matrix was
recommended by NMFS and followed I n these matings.

[ ncubat i on

_ Egg incubation to the eyed stage was performed at Sawtooth Fish Hatchery
in Heath incubators supplied with well water. Fungus control wasnot necessary
during that period. Onceeyed, the eggs were picked and the sublotswere di vi ded
equal [y, with half shipped to the Salnon Culture Research Laboratory of NMFS at
Mont | ake, Washington, and half to Eagle Hatchery. Incubation at Eagle Hatchery
utilized chilled well water at about 11°c (Table 7).

91BPARPT



Table 2. Redfish Lake outmigrant 1991 size, growth, density, and feed data.

1991 Cumulative Weight
Size No. Density  Feed rate Feed size feed amount gain
Date Event (a) fish kg kg/m % bw/d {mm) (kq) (kg) Conversion
5/7-6/6 Del ivery 9.4 766 7.2 0.92 2.7 1.5 grower
6/91 Inventory 14.6 760 111 1.42 2.7
6/16 Feed size change 2.7 2.5 grower 10.34 8.50 1.22
/N Inventory 24 756 16.1 2.33 2.7
15 Transfer outside 35 756 226.5 3.29 2.7 18.44 9.03 2.04
8/91 Inventory 35 756 26.5 3.29 2.7
24.22 15.56 1.55
9/9N Inventory 65 755 49.1 6.10 2.7
v 9/2 Feed size change 2.7 3.0 grower 54.84 22.76 2.41
10/91 Inventory 105 746 78.3 9.74 2.7
10/2 Feed size change 2.7 4.0 grower
10/27 Feed rate change 2.0
11/5-11/25 ERY feed 2.0
368.43 169.71 2.17
12/91 205 728 149.2 18.56 2.0
12/2 Feed size change 2.0 5.0 grower
12/8 Feed rate change 1.3
1/92 230 721 165.8 20.63 1.3 5.0 grower
1/12 Feed rate change 1.0

TAD3




Table 2. Continued.

1991 Cumulative Weight
Size No. Density  Feed rate Feed size feed amount gain
Date Event (a) fish ka kc/m % bw/d (mm) (ka) (ka) Conversion
2/92 Feed size change 1.0 6.0 grower
3/92 Transfer inside
3/92 Inventory 295 715 210.9 14.85 1.0
4/92 355 703 235.5 16.56 1.0
4/2 Feed rate change 1.5 6.0 brood
232.24 50.85 4.57
4/2-4/24 ERY feed 1.5
4/25 Feed rate change 1.2
o 5/92 Inventory 367 700 256.9 18.09 1.2
63.89 32.52 1.96
6/92 Inventory 427 700 298.9 21.05 1.2
6/21 Feed rate change 0.8
177.12 87.70 2.02
7/92 Inventory 533 696 371.0 26.12 0.8
8/92 Inventory 548 694 380.3 26.78 0.8
110.85 51.86 2.14
9/92 Inventory 625 690 431.3 30.37 0.8
9/1 Feed rate change 0.6
9/8-9/9 ERY Injectlon 71.77 31.17 2.30
9/22-9/29 Transfer outside
10/92 Inventory 657 672 441.5 20.01 0.6

TABS




Table 2. Continued.
1991 Cumulative Weight

Sire No. Denslty Feed rate Feed size feed amount gain
Date Event () fish kg kg/m X bw/d (rom) (kg) (ka) Conversion
10/2-10/22 Group 1,2,3,5 ERY feed
10/2-10/29 Group 4 ERY feed 156.50 47.30 3.31
11/92 Inventory 776 651 505.2 22.90 0.6
12/92 Inventory 809 642 519.4 23.54 0.6

85.89 24.6 3.50

1/93 Inventory 856 633 543.1 30.51 0.6
TABS
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Figure 3a. Redfish Lake outmigrant 1991 Group 1,2,3,& 5.
Mortality by Month

Cumulative Mortality 5/91 -2/9/93 = 11.2%.
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Figure 3b. Redfish Lake outmigrant 1991 Group 4.
Mortality by Month
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Table 3. Alturas Lake outmigrant 1991 size, growth, density, and feed data.

1991 Cumulative Weight
Size No. Density  Feed rate Feed size feed amount gain
Date Event (a) flsh kg ka/m % bw/d (mm) (ka) (ka) Conversion
5/7-6/6 Del ivery 6.8 144 1.0 0.63 2.7 1.5 grower
6/91 Inventory 10 142 1.4 0.91 2.7
6/16 Feed size change 2.7 2.5 grower 0.71 0.63 1.12
7/91 Inventory 14.6 141 2.1 1.32 2.7
7/15 Transfer outside 2.12 1.30 1.63
8/9N Inventory 24 140 3.4 2.42 2.7
3.04 2.15 1.41
9/91 Inventory 40 140 5.6 4.03 2.7
- 9/2 Feed size change 2.7 3.0 grower 7.14 251 2.84
10/91 Inventory 59 137 8.1 5.82 2.7
10/2 Feed size change 2.7 4.0 grower
1 D27 Feed rate change 2.0
11/5-11/25 ERY feed 2.0
45.82 21.13 2.17
12/9N 130 136 17.7 12.72 2.0
12/2 Feed slze change 2.0 5.0 grower
12/8 Feed rate change 1.3
1992-1 993
1/92 160 136 21.8 15.65 1.3 5.0 grower

TAD3




(Al

Table 3. Continued.

1992-1 993 Cumulative HWeight
Size No. Denslty  Feed rate Feed size feed amount gain
Date Event (9) fish kg ka/m % bw/d (mm) (kg) (ka) Conversion
1/12 Fesd rate change 1.0
2/92 Feed size change 1.0 6.0 grower
3/92 Transfer inside
3/92 Inventory 230 136 31.3 11.01 1.0
4/92 234 135 31.6 11.12 1.0
4/2 Feed rata change 15 6.0 brood
27.78 2.66 10.85
4/2-4/24 ERY feed 1.5
4/25 Feed rate change 1.2
5/92 Inventory 238 135 32.1 11.31 1.2
7.70 8.22 0.94
6/92 Inventory 300 135 40.5 14.26 1.2
6/21 Feed rate change 0.8
23.49 12.08 1.94
7/92 Inventory 350 133 46.6 16.39 0.8
8/92 Inventory 396 131 51.9 18.27 0.8
15.24 3.67 4.15
9/92 Inventory 424 131 55.5 19.56 0.8
9/1 Feed rate change 0.6
9/3 Transfer to SFH 0.6 6.0 brood 15.30 10.54 1.45

TABS
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Table 3. Continued.

1992-1 993 Cumulative Weight
size No. Density  Fead rate Feed size feed amount gain
Date Event (q) fish kg kg/m % bw/d {mm) (ka) (ka) Conversion
10/92 Inventory 509 130 66.2 4.97 0.6
1D/6-10/26 ERY feed 0.6
9.03 6.63 1.36
11/92 Inventory 525 129 67.7 5.09 0.6
12/92 Inventory 560 129 72.2 5.43 0.6
11.36 10.00 1.14
1/8/93 Inventory 647 128 82.8 6.22 0.6

TAB3




Figure 4. Alturas Lake outmigrant 1991 growth.

w1

700
percent body weight fed per day

| 2.7% | 20% (13% 1.0% (5% 129 | o08% | 0.6% /
6004 | | | | | | |
500 7
.
0
5400 1
2
|_.
I
0300
L
P
200 A
100 -

o.t
5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 s 9 10 11 12 1
1991 | 1992 993

INVENTORY DATE




Figure 5. Alturas Lake outmigrant 1991 mortality by month.
Cumulative mortality 5/91-1/11/93=11.1%
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Table 4. Adult Redfish Lake eockeye sal non trapping and maturation events for 1991.

[ enath (em) wei ahtl (k@) t e trapped

Male A - 56 1.6 8/15

Male B = 61 1.8 8/11

Male C = 55 1.6 8/24

Fenal e 49.5 1.1 8/25

BATE

Sap 19 Al fish non-mature but coloring well.

Sep 26 Female's egg mass enlarging but still anterior and hard. No mlt form
males.

oct 3 Each fish anesthetized, weighted, and condition checked. Males were cold-
branded as fol | ows:

Fennl e Mal e Male B Male C

Mar k none * * * 28
Wi ght (kg) 1.1 1.6 1.8 1.6
Condition: Fenale darker and body cavity enlarging but still anterior and
hard; gonadal pore enlarging slightly.

oct 7 Male B: showed dilute mlt; others none. Pemale: |ittle change.

oct 10 Female: enlarged slightly, egg mass still anterior and hard; gonadal pore
enlarging slightly.
Male C no nmilt.
Mile A- a little dilute mlt; harvest some next tine.
Mal e B: harvested approximately 5 mg of mlt (dilute) with sone urine
mxed. Mdtility check did not show notility at Sawtooth. MIt bagged,
oxygenated, boxed, and sent with Brannon to UI/wsu for cryopreservation.

oct 14 Female: egg mass enlarged (to ventral fin), but still pretty hard.
Males A and B. took 5 nml of mlt fromeach; fairly motile (milt shipped
for cryopreservation).

oct 17 Female: egg mass further enlarged and softening.
Males A and B: sperm notile; approximately 5 m from each (shipped for
cryopreservation).
Male C.  small mlt volume; no mlt taken.

oct 19 Femal e: egg mass aoftening; |oose eggs felt between vent and ventral
fine.
oct 20 Femal e:  (noon) showed sone gravel noved at |ower end, (10:00 pm) gravel

repositioned; no | oose egge at screen.

oct 21 Few (15) eggs at screen. Male C had notile sperm onsecond sanpl e.
Express and incision spawned at 11:00 am  Cbserved female had |ost egg
vol ume and siphoned eggs froma 2 ft x 3 ft area of gravel (naturally
spawned) .

16
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Table 4. Continued.
G oups as follow (nunbers will be verified at eye-up):
Expressed [ nci sion Volitional

Mal e A B C ABC

Vol umre (m) 25 25 25 10 unknown

No. eggs 150 150 150 60 400
Appr oxi mat e number of eggs = 900.
No mlt cryopreserved on this date.
Femal e carcass transported to Eagle Lab. Pathology and genetic sanples
processed and frozen at -80%

oct 24, 28, and 31
M1t harvested from each male and sent to Cloud and Thorgaard' s Lab for
nmotility exam nation and cryopreservation. MIt was of poor quality on
oct 31. Decision made by Keith A Johnson to termnate mlt harvest.

Nov 3 Al males termnated, blood drawn and frozen. Carcasses were transported
to the Eagle Lab where pathol ogy and duplicate genetic sanples were
processed; renmining carcasses were frozen. Adul t sanples distributed
fromeach adult as follows:
Brannon-UI Bl ood (5 or 6 vials each), duplicate nuscle.
Waples~NMFS Eye, liver, heart, muscle, testes ~ duplicates.
R eman- | DFG otoliths and scal es.
Pat hol ogy 1DFG oFand mlt, KSPCB, kidney, wp, FAT, mucus.
Pat hol ogy USFW5 OF and mlt, KSPCB.

17
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Table 5. Brood Year 1991 Redfieh Lake sockeye sal mon egg nunbers and survival
by subfam |y at Sawtooth Fish Hatchery.

Good eaqs Bad eqas Total egas S survival
Male A 220 0 220 100
Mal e B 235 5 240 98
Male C 227 8 235 97
Mal e ABC 169 16 185 91
Nat ur al 1,127 170 1,297 87
TOTALS 1,978 199 2,177 91

TABLES
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Table 6. Incubation events for Brood Year 1991 Redfish Lake sockeye incubated
at Sawtooth Fish Hatchery.
1) CTU to eye.
10/21-10/24 10/25-11/12 11/13-11/18 11/19-11/24
Tenperature 9.4 8.9 8.3 7.8
# days 3.5 19 6 6
CTU's 33.04 169.1 49.8 46.8
Equewee = 298.7 (299)
2) Eggs shi pped on 12/3 at 364.1 crurs; half to Eagle and half to nMPs at
Mont | ake.
Bgge pi cked
Subf anmi |y Eagl e Mont | ake offat Sawt oot h Tot al
A 110 110 0 220
B 118 117 5 240
C 118 119 8 235
ABC 89 84 16 189
Nat ur al 563 560 170 1,293
Tot al 998 990 Total Fecundity 2,177
% Eye-up 91.3
3) Hatching (Eagle): Majority hatched 12/31/91 and 1/1/92 at 645 CcTU’s.
no. eggs (fry Tot al
Subfanmily No. eggs pi cked off % hatch 1/13/92
A 110 2 98.2 108
B 118 1 99.2 117
C 118 1 99.2 117
ABC 89 0 100 89
Nat ur al 563 17 97.0 546
Tot al 998 21 97.9 977
TABLES
19




Table 7. Brood Year 1991 sockeye size, growth, density, and feed data.

1992 Cumulative KWeight
Sire No. Density  Feed rate Feed size feed amount gain
Data Event (q) fish ka ka/m £ bw/d (mm) (ka) (ka) Convers lon
1/28/92 Inventory 0.15 955 0.14 0.20 ad mash
lib

3/22 Inventory 0.96 937 0.90 1.36 3.5 #
4/1 Transfer to Im 0.60
a/24 Feed size change 3.5 1/3 # 1.09 1.46 0.75

2/3 1.3 grower
s/ Inventory 2.52 937 2.36 112 3.5 1.3 grower
5/16 Feed size change 3.5 1/2 1.3 grower

1/2 1.5 grower 1.21 0.67 1.80

N
o
5/31 Feed rate change 2.5
5/31 Inventory 3.25 936 3.03 1.16 2.5 1.5 grower
3.09 3.76 0.82

6/29 Inventory 7.3 930 6.79 2.39 2.5
6/29-6/30 PIT tagging 4.63 3.21 1.44
7/28 Inventory 10.8 927 10.01 3.52 2.5
8/13 Feed size change 2.5 1/2 1.5 grower

1/2 2.5 grower

9/1 Inventory 20.3 927 18.82 6.61 2.5

TABS
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Table 7. Continued.

1992 Cumulative Weight
Size No. Density  Feed rate Feed size feed amount gain
Date Event (a) fish ka ka/m % bw/d (mm) (kg) (kq) Conversion
9/16 Feed size change 2.5 1/2 2.5 grower
1/2 3.0 grower 16.64 10.84 1.54

9/18 Feed size change 2.5 3.0 grower
9/30 Inventory 32.00 927 29.66 3.47 2.5
10/2-10/19 ERY feed 2.5

78.99 23.96 3.30
10/20 Feed size change 2.5 4.0 grower
11/30 Inventory 58.10 927 53.86 6.32 2.5

40.34 20.27 2.00
12/29 Inventory 80.05 926 74.13 8.69 2.5
21 102.4 925 11.1

TABS




BROOD YEAR 1991 SOCKEYE REARI NG

Feeding was initiated at 1,050" Tenperature Units with Biodiet mash as a
starter diet. Gowh and survival has been good for the contract period. This
group.ayerages 2 g in weight for937 fingerlings (Table 7 and Figure 6).

ubfamlies wll be reared separately until they can be PIT-tagged, pooled, and
separated for final rearing

Cryopreservation of Ganetes

Three maleadul t sockeye which returned in 1991 were not Kkilled at
spawning, as is usual for Pacific salnon, but they were retained so subsequent
mlt could be harvested for use in future years. Several harvests of milt were
made from each malebefore and after the female was ready to spawn. The milt was
flown to two | aboratories for cryopreservation. The processes of freezing and
storage were done independently by the University of Idaho and Washington State
Uﬂverﬂtg.. Once frozen, the efficacy of fertilization of this sperm was
eval uated with kokanee eg%s from Lake Coeur d‘alene. These results (Tables 8 and
9) indicated successful fertilization, but at a reduced |evel conpared to
unfrozen controls. These results are typical of cryopreserved mlt.

LI Al SON ACTIVITI ES
Expert Consul tation Conmittee

A group of technical experts were assenbled for a project review meeting
on July 24, 1991, Thi s group consisted of experts in the fields of sockeye
hatchery culture techniques, genetics, pathology, and release strategies. e
conposition, questions, and responses are given in Appendix B. This group forms
the nucleus of expertise to be called upon, either formally or informally, for
comment, suggestions, and critical review as future needs arise

Techni cal oversight Conmmittee

~ Project staff has attended each nmonthly Technical Oversight Conmmittee
neeting since the project began. These neetings give the project direction to
the captive broodstock program and its ancillary research projects.

Presentations

. Presentati ons were given at the Al aska Sockeye Wirkshop and at the
University of Idaho during the period covered by this report.

National Marine Fisheries Service Propagation Pernit

This permt was witten and applied for, and a response was received in
July 1992. The permit details the conduit of the trapping and cul ture of
juveniles, the trapping and spawning of adults, and the culture of the resulting

progeny.

91BPARPT
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Table 8. Redfish Lake sockeye semen cryopreservation at Washington State
University, 1991:

REDFISH LAKE SOCKEYE SEMEN CRYOPRESERVATION

Paul \Wheel er and Gary Thorgaard
Departnent of Zool ogy .
Washington State University
Pul | man, WA  99164-4236
Phone: (509)=-335-7438
Fax :  (509)=-335-3517

Fertility Trial:

- Eggsbftr ohmflve IééCoeurD'Alen% It<otI§aneeéI vverg pooI?d, Stp'lll'tt
into siX batches (141-202 eggs per batc nd used In fertili
trials on Decenber 5, 1991,gg Oqe batchvva% ?ertlflzed W th freg/h,
pool ed semen from three L.CoeurD'Alene kokanee nales as a
control. Two straws of cryopreserved semen from sockeye mal es A
and Bweret hawed_and si n(_:*I e straws were used to fertilize
batches of eggs. One straw Trom each individual contained semen
with relatively good pre-freeze noti]ity; the other contained
senen show na no pre-freeze notility. All Semen frommale C was
immotile SO only one straw was testéd.

Resul ts:
Batch # Senmen source (date frozen) eved/total % rel%
1 contro — 1717185 92.4 —
2 Male A,80% mot. (10/25) 68/202 33.7 36.5
3 Male A 0% nmot. (10/17) 0/158 0.0 0.0
4 Mal e B,S0% mot.(10/17) 42/143 29.4 31.8
5 Mal e B, 0% not. (10/29) 2/141 1.4 1.5
6 Mal e C, 0% mot. (10/29) 0/152 0.0 0.0
Current | nventory, all 0.5ml straws:
Freeze date Mile Pro-freeze motility % test. ) # straws
10/14 A 10 20
B 50 20
10/17 A 0 19
B 50 17
c 0 4
10/25 A 80 9
10/29 A 80 20
B 0 18
c 0 19
11/1 A 50 20

Sanples from nales 8 and C shipped on §0/25 \?/ere frozen on
arrival and none were Cryopreser\ved. emen fromthese same mal es

AP BTt IS R 0 por eaviy ot a nated
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Table 9. Fertility of cryopreservation of Redfish Lake sockeye at
Uni versity of Idaho,1991.

Fertility of Cryopreserved Redfish Sockeye Sperm

Source of sperm N@ Percent Eye-up
Kokanee/Nonfrozen 149 973
Kokanee{Frozen 153 45.7
(Oregony

MaleA (10/17)¢ 148 0.0
Male B (10/17) 160 45.6
Male C (10/17) 9 6 54.2
Mae B (10/14) 107 29.0

aN = number of eggs fertilized

b(O_regor_l) = gperm derived from a Kokanee population and previously frozen using
the identical procedures.

CDate = date of shipment

25




STAFFING

¥ During the contract period, the sockeye program has been staffed as
foll ows:

. Keith Johnson, Fish Pathologist, started with the program from its
i nception.

Ryan Johnson, Fish Culturist, was hired shortly after fish deliveries began
at Eagl'e Hatchery. Ryan lives on-site in the ‘culturist house, which was
renovated from office space.

Two tenporary fish technicians were hired. One each are stationed at Eagle
Hat chery and Sawtooth Hatchery for fish culture and trap tending duties. These
are typically eight-mnth positions.

O fice space has been provided by renovation of the formerbreak roomin

the hatchery office/storage building. Additional off ice space is being builtfor
the biologist at Nampa Fish Hatchery.

S1BPARPT
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$ —= « UNITED STATES DEPARTMENT OF COMMERCE
e

3

%&-_ J National Oeceanic and Atmorphrric Administration
’*,o \~ "3" NATIONAL MARINE FISHERIES SERVICE
Srargs of ¥ Siver Spring, Maryiang 20910
.. ¥ e
u-«\: t :‘ l‘j/

M. Steven Huffaker

Bureau of Fisheries

| daho Departnment of Fish and Gane
600 South Wal nut Street

Boi se, |daho 83707

Dear M. Huffaker:

Enclosed is Permt No. 795, which replaces enmergency Permt No.
776, issued to |daho Departnent of Fish and Gane under the
authority of the Endangered Species Act of 1973. The energency
permt was effective until issuance of this permt or JJP?gﬁl,

whi chever came first. Permt 795 authorizes the taking of Snake
Ri ver sockeye sal non (Oncorhvnchus nerka) for the purposes of
research on and enhancenent of the Specres. It is. required that
you review and conply with the Permt and the Conditions attached
thereto prior to and while engaging in the activities authorized -
by the Permt.

Some differences exist between this Permt and the energency
Permit. Due to comments and concerns by reviewers, an additional
condition has been added that requires that IDFG 1n conjunction
with NVFS Coastal Zone and Estuarine Studies D vision, develop a
decision tree to direct the spawning of the captured outmgrants
and the possible release of their progeny should no viable
solution to the problem of differentiation between sockeye and

kokanee be found.

W have granted your request for a five-year permt. \Wrk in
each succeeding year will he contingent upon subm ssion and
approval of a report on each preceding year's activities and the
speci fic research/ enhancenent activities proposed for the
forthcomng year.

As a remnder, please note also that this permt does not
authorize the rel ease of progeny from sockeye spawned in
captivity. W suggest that approximately six nonths fromthe
tinme you hope to release these captive-reared fish, you submt a
request to nodify your permt to allow this activity. At that
time there may be nore data available with which to determne the
best manner in which to handle the release.

Appendix A National Mrine Fisheries Service Research and
Propagation Permt.
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The fee for this permt is $25.

to the National Cceanic and Atnnsgh89P8 ﬂBﬁFnVQPFafpgﬁkaﬁgyﬁglF
It to: Chief, Permts Divisian, '

Nati onal Marine Fisheries Service?flféff Iféfster\%s?tCtﬁPgIB\/(\e/aS)?,urﬁggm
7324, Silver Spring, M 20910.

Sincerely,

i //] * N
~ %Juww Dl
,/ Nancy Foster, Ph.D.

I Director
ffice of Protected Resources

Encl osure

Appendi x A Conti nued.
29

]




‘v‘\'or%
UNITED STATES DEPARTMENT OF COMMERCE

éé kqf ‘@, : . E o .
g« [ National Oceanic and Atmospheric Administration
. K. . NATIONAL MARINE FISHERIES SERVICE
(4 e "
1;? § 1335 East-West Highway

o“"ﬂtsﬂ" Siver Sprung. MD 20910

THE DIRECTOR

_ _ Permt No. 795
Expiration Date: July 31, 1997

Permit to Take Endangered Species

The I daho Departnent of Fish and Gane, 600 South Wl nut Street,
P.0. - Box 25, Boise, |D 83707, is hereby authorized to take the
endangered speci es specified bel ow for scientific research and
enhancenent purposes, subject to the provisions of the Endangered
Species Act of 1973 (16 U S.C. 1531-1543), the regul ations
governi ng endangered fish and wldlife (50 cFr Parts 217-222),
and the Conditions hereinafter set out. )

Abstract:

This Permt is for the trapping of up to 20 adult and 4500
juvenile Snake River sockeye in order to obtain individuals for
the purposes of propagating this species in captivity and to tag -
juveniles. After tagging, up to 450 juveniles will be maintained
for use as captive broodstock, while the rest will be released
back into the river. The captive broodstock will help to
perﬁetuate this species and provide supplies of Snake R ver
socKeye for future recovery actions. Rel easi ng tagged J uvenil es
wll provide information that wll inﬁrove thei'r strvival through
the hydroelectric systemand aid in the devel opment of a recovery
plan for this species.

Aut hori zati on:
A Nurmber and Species of Aninmals

This Permt is for work to be conducted over a five-year
period. Take nunbers |isted bel ow are maxi mum nunbers
aut hori zed per year.

L. Up to 20 adult Snake R ver sockeye sal non
(Onchor hvnchus nerka) may be captured, measured,
mal ntal ned, spawned and the resulting progeny reared by
| DFG for use as broodstock.

2. Eggs and/or progeny of A l. above may be transferred to
the NMFS NWFsc's hatchery in Seattle, Washington and
| ater returned to | DFG

Appendix A Conti nued.
THE ASSISTANT ADMINISTRATOR
FOR FISHERIES
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B. Speci

Appendi x A
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Up to 4500 Luvenile Snake River sockeye sal non

(Onchor hvnchus nerka) will be captured over the course
of the migration Season (April 1 - June 15). Al will
be inplanted with PIT tags for future nonitoring
purposes. O these 4500, uP to 450 will be retained
and transferred to |IDFG Eagle Hatchery for the captive

‘broodstock program and up to 50 wi|l be released above

Redfish Trap in order to make juvenile collection

efficienc% and abundance estinmates. The remai ning fish
will all be released downstream of the collection’site.

Trapping of outmgrants shall be conducted in such a
way as to provide adequate coverage of the entire
outmgration period. The nunber of outmigrants
retained for use in the captive rearing program shal
not exceed one half of the total nunber of outnigrants
captured during any one collection period, or 45

overall.

Mrtalities associated with trapping, transport,

hol ding, tagging and rel easing activities shall not
eered ei ght percent (8% of the total nunber of fish
t aken.

al Conditions
Research Requirenents

a. The sal non shall be taken by the neans, in the
areas, and for the purposes set forth in the
application, as |limted by the terns and
Conditions of this Permt.

b. The Hol der (or designated agentL shal | not
intentionally kill or cause to be killed any
sockeye sal non authorized to be taken. If
mortalities in excess of those authorized in A 4.
above should occur, the Holder shall inmediately
suspend activities, notify NWMFS within 24 hours
and submit a report to the Assistant Administrator
for Fisheries describing the circunstances
surrounding the nortalities. Pending review of
these circunstances, NVFS may suspend activities
or nodify the Permt in order to allow these
activities to continue.

C. Those juveniles which will not be maintained for
the captive broodstock program shall be PIT tagged
and rel eased within 24 hours of capture.

Cont i nued.
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d. An auxiliarg wat er supply &hall be carried on any
vehicle to be used for sockeye transport.

€. Locking lids shall be used on the fish traps, in
order to provide security.

f. Prior to conduct of activities, |DFG shal
establish a protocol for discussion and
concurrence with NMFS, NWFSC, in the event of
unpredi ctabl e incidents or energency situations.

g. IDFG in conjunction with NMS Coastal Zone and
Estuarine Studies Division, shall develop a
decision tree to direct the spawning of the
captured outmgrants and the possible release of
their pro?e%y should no viable solution to the

roblem of differentiation between sockeye and
okanee be found.

h. This Permt is valid for the activities authorized
herein through July 31, 1997.

2. Report Requirenents

a. Wrk in each succeeding year shall be contingent
upon subm ssion and approval of a report on each
precedln? year's activities and the specific
resear ch/ enhancenent activities proposed for the
forthcomng year.

The report shall include, in tabular form when,
where and how many individuals were taken,

i ncluding the actual nunber tagged, released,

moni tored, spawned or retained, and the nunber of
animals injured or killed.

Additionally, the report shall include a brief
narrative of the circumstances surrounding each
injury or death, neasures taken to mninize

di sturbance and the effectiveness thereof, a
descrlgtlon of the effects of the activities on
the subject species, and steps that have been and
wi Il be taken to coordinate the research with that
of other researchers.

b. The Hol der shall submt a final report within

ninety (90) days of conpletion of the research
summarizing the results of the research

Appendi x A Conti nued.
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C These reports' shall be subnmitted to the Assistant
Adm ni strator for Fisheries, National Marine
Fisheries Service, Suite 7324, Silver Spring, M
20910.

R4 1 ) Jub 2 9992
i Sl \Z i :—j.,»agﬁ-y-él e
Twuuamw Fox, Jr. Dat e

L
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| DFG SOCKEYE RECOVERY CONSULTATION TEAM

Cul ture
Bob Burkett, ADFG FRED, PO Box 3-2000, Juneau, AK 99802-2000
(907-465-4160)

Bill Halloran, SSRAA, 1621 Tongass Ave., Rm 103,
Ket chi kan, AK 99901 (907-225-9605)
John Burke, ADFG FRED, PO Box 3-2000, Juneau, AK 99802-2000

Br oodst ock Maturation
Bill Hershberger, UW Fisheries, WH10, Seattle, WA 98195
(206-543-9880)
Bob Esselnman, |IDFG 071 US Hi ghway 20, Bellevue, |D 83313
(208-788-2847)
lan WIllians, DFOQ, Pacific Biol. Sta., PO Box 100, Nanainp, BC
Canada V9R (604-756-7095)

Physi ol ogy- Nutrition
Carl Schreck, OSU Coop. Fisheries Unit, Corvallis, OR 97331
' (503-737-4531)
Gary Wedeneyer, USFWS, NFRC - Bldg 204, Naval Station,
Seattle, WA 98115-5007 (206-526-6282)
CGerry Bouck, BPA, Division of Fish and WIldlife-PJ, PO Box 3621,
Portland, OR 97208-3621 (503-230-5213)

Ron Hardy, NMFSC, 2725 Montlake Blvd E., Seattle, Wa 98112
(206- 553- 7626)

Cenetics
Chris Wod, DFO Pacific Biol. Sta., PO Box 100, Nanainmo, BC
Canada V9R 5K6 (604-756-7410)
Robin Waples, NWSC, 2725 Mntlake Blvd. E., Seattle, WA 98112
(206-553-1997)
Ernest Brnnnon, Aquaculture, Univ. of Idaho, Moscow, |d 83843
(208- 885-5830)
Joe Coud, University of Idaho, Mscow, |D 83843 (208-885-6388)
Jim Parsons, Cdear Springs Trout Co., PO Box 712, Buhl, 1D 83316
(208-543-8217)
Pat hol ogy
Keith Johnson, |IDFG 1800 Trout Rd., Eagle, |D 83616
(208-939-2413)
Ted Meyers, ADFG FRED, PO Box 3-2000, Juneau, AK 99802
(907-465-4160)
Garth Traxler, DFO, Pacific Biol. Sta., PO Box 100, Nanainp, BC
Canada V9R 5K6 (604-756-7062)
Jim Winton, USFW5, NFRC - Bldg 204, Naval Station, Seattle, WA
98115-5007 (206-526-6587)

Engi neeri ng
Dave Ownsley, Dworshak NFH, PO Box 18, Ahsahka, |D 83520
(208-476-4591)

Appendi x B.  Sockeye consultation neeting notes and attendees.
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Meeting notes for July 24, 1991 of the sockeye Consultation
Team the Idaho Department of Fish and Gane sockeye” recovery.

H STORY OF REDFISH LAKE RUN .AND CURRENT STATUS

Sue Broderick from Sho-Ban tribe described the run history jn
the last three years as being 4 fish for 1988, 2 fish for 1989, and
no fish for 1990. She summarized the planned Sho-Ban efforts to
include fertilization of the lake, barrier nodifications and to
insure that the anplification of the sockeye will be done in the
nursery | akes consistant with the genetics issues that have been

brought up.

ELECTROPHORETI C ANALYSI S OF STANLEY BASI N O.NERKA

The second item deals with the current status of the
el ectrophoretic sanples that are being done by the National Marine
Fi sheries Servi ce. That presentation was given by Dr. Robin
Wapl es. The fish for the kokanee portion of the sanples from
Redfish Lake were collected by Ernie Brannon and included four,
five and six year old spawners taken from Fish Hook Creek in
August, 1990. There was a total of 88 spawners, and 12 fish taken
fromtrawl s in Redfish Lake.

The Alturas kokanee consisted of 100 fish, all taken fromthe
tramls. One thing Waples has nentioned is that both Redfish Lake
kokanee and Al turas Lake kokanee are very simlar to each other as
far as their pattern but are different than other kokanee. The
reason for running the sanples is to nmake a determ nation whether
or not the sockeye that were emgrating from Redfish Lake in 1991
were different fromthe kokanee that reside in Redfish Lake.
aElectrphoretic analysis was nade on a total of 65 Redfish Lake
out m grant sockeye. Wapl es said that in a prelimnary | ook,
enPhaS|zyng that the results are Frelln1nary, that there were 9
pol ynorphic loci present in those fish and that 6 of the 9 showed
a significant difference between the Redfish Lake sanples and the
adul t kokanee sanples. O the 6, two of those loci showed a very
large difference with the outmgrants to the kokanee. He concl uded
that on a prelimnary basis there are tw different gene pools of
Q nerka in Redfish Lake. Those differences are based on genetics
and have been mai ntained over a |long period of tine, prq?ab|y
because the kokanee spawn in August and early Septenber "and the
sockeye spawn in Cctober and also that the kokanee spawn in Fish
Hook Lake Creek and other tributary streans while the sockeye are
| ake spawners (tenporal and spacial segregation).

Appendi X B.  Conti nued.
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July 24, 1991 neeting notes

REDFISH | AKE o.NERKA POPULATION S| ZE

Bruce Rieman presented sonme information on the size of the
Redfish Lake popul ation. The trapping that was done this year
denonstrated about four thousand outm grant smolts and that is too
many fish based upon the nunber of sockeye adults that returned to
Redfish Lake two years ago. He said that the total population in
Redfish Lake is about 8000 O nerka of the age class that
contributed the 4000 outm grants.

Bruce Rieman had sone data on the nunber of fish in Redfish
Lake. He enphasized the total popul ation of sockeye and kokanee in
Redfish Lake as 64 fish per hectare, and of the nunber of emgrants
that we saw that would equate to about 20 fish per hectare of
surface. He felt the Redfish Lake historically produced tens of
t housands of snolts.

The aging informationthathas been available so far indicates
t hat the kokanee are spawning as four and five year old fish with
a few six year old fish

STATUS OF DNA DETERM NATI ONS

~ Ernie Brannon indicated that now the sanples are being stored
up in Mscow. They are |ooking at the differences between Babine
R ver sockeye and Redfish Lake kokanee, and they are seeing sone
promsing results. But, still it's not at a point of being able to
use them on the Redfish Lake outm grant sanples.

PHYSI OLOG CAL TESTI NG

As far as physiological testing of a non |ethal 'nature there
was a suggestion that the onset on sea water tolerance will not be
a very good technique because the outm grant sockeye that are
enroute to the ocean have a |long distance to spend enroute. There
were very little difference as found by Chris Wod between sockeye
and kokanee on their onset of sea water tolerance. They have the
same pattern but just slightly differences in magnitude. The value
of 70 mlliosmols was the cutoff between snolts and non snolts and
it was a matter of timng slightly between sockeye and kokanee but
not one of nmagnitude. Gary Wedeneyer suggested that volitional
snmolt outmgration wththetenperature mght be worthwhile |ooking
at and suggested we talk to Ted Bruhn abut that. Ghry al so
suggested that we |ook at gill ATPase. Usi ng a non-I[etha
techni que of snipping out a gill arch for that ATPase test.

Erni e Brannon indi cated that behavioral criteria could also be
used such as conparing tenperature units to different events in
hat chi ng.

Appendi x B.  Conti nued. 36
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July 24, 1991 neeting notes

| NCUBATI ON

~ There was very little discussion of a critique of the C ear
Sgrlngs or CSI incubator except to enphasize that we have to be
able to renove gas bubbles before they get into the incubator.
Erni e Brannon suggested that we roll the eggs at |east 10 days
after fertilization to reduce fungus problems and a need for fungus
treatments. 'Bill Halloran suggested the use of heath trays or
di vided heath trays. Bill prefers them because of their
simplicity, a proven design and are pretty fool proof.

On the incubation systens it was al so suggested that we m ght
want to consider a down flow incubator

COVPARTMENTALI ZATI ON

- Bill Halloran, Bob Burkett and John Burke all enphasize that
it is not necessary to cull, ie, kill the eggs fromfish that have
high titers of IHN because they just sSinply have not seen
successful vertical transmssion in many of their Al askan
experiences. It's worth the risk keeping highly positives as far
away from the other groups but they are not seeing very efficient
transfer of IHN virus. They al so enphasized that Ted Meyers may
not agree with this

Garth Traxler indicated that in their experience at Nanai no
bacterial kidney disease was a bigger problem for sockeye than was
| HN.

PILT TAGE NG

Nobody had any comments about trying liquid collagen to seal
pit taggi ng wounds.

PROGRAM GOALS

1. Size of presmolts. October instroduction of snolt sized fish.

Bill Halloran enphasized that if we are to be returning snolts
or presnolts to Redfish Lake rather than consider putting snolts in
at 2 grams in June that we should grow the fish in the hatchery
until Cctober or when the lake is starting to sl ow down (water
tenperatures are dropping) that we can expect to get a a |ot higher
percentage of outm gration because about 70% of the |oss of smolts
In the | akes occurs during their first sumrer and that it woul d be
nmore advantageous to maxi mze the use of snolts by grow ng them up
to a larger size in the hatchery. |n other words, growi ng them up
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July 24, 1991 neeting notes

already to smolt size in the hatchery and then planting themin the
| ake In Cctober and letting themoutmgrate on their own the
followng spring. Another suggestion that Bill had was double or
triple cropping the fish so that we could maximze the production
of fish at Eagle and still be able to nmaximze the nunber of snolts
that we could produce.

On the same topic, the one thing NVFS found in Auke Lake in
Alaska was that when they put 12 gram snolts into the |ake the
average size of the fish comng out of the | ake was 9 grans so
there was sone |oss in weight.

2. Reanadrom zi ng kokanee

~ Another program addition to consider was given by Bob Burkett.
This would be to reanadrom ze the Redfish Lake kokanee as an
alternative to the program He indicated that the Japanese and New
Zeal anders are currently doing this successfully.

About reanadrom zing kokanee, Dave Oasley said that in 1978
there was a large spill of kokanee out of Dworshak Reservoir and in
1990 there were a fair number of adult red fish that came back to
Dwor shak including sone that came up their |adder.

ADULT HOLDI NG

_ It was al so enphasized that we should continue to have contact
wth Tom Fl agg of National Marine Fisheries Service who is in
charge of the Cle Eleum project-in Washington. H's nunber is 206-
842-7181. They are currently planning on trapping fish at the
Tumnat er Damon July 29 and 30. If we wanted to take a | ook at
that it would be a good opportunity.

Jerry Bouck enphasized that in his eﬁferience w th hol di ng
adult sockeye at different tenperatures cold water hol ding (9-10C)
was desirable. He enphasized the need to keep feeding those fish
even though they are being held for naturation. However, at the
warmer water tenperatures (14c¢) the nucosal lining in the digestive
tract was absorbed and feeding those fish is nore deleterious than
not feeding them

FI SH DI ETS

It was enphasized in the technical oversight conmttee that we
need to be concerned about the levels of testosterone in the diets.
Stacia Stower has enphasized the need to use a diet that the
st eroi ds have been renoved from because there is a |ot of active
steroids currently in production diets of all types. shoul d
talk to our manufacturers about the use of a non steroid diet.
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